Particle Interactions &
Feynman Diagrams

Conventional Representations
* Feynman diagrams are

fantastic tools for Quarks & Leptons >
graphically representing

particle interaction Photons, Wand Z WWWWWWAM,
processes and for

performing calculations Gluons 0000000000000,

e The interactions occur
by the emission and

absorption of gauge Particle y
bosons at the “vertices”
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8 q : q [
charges quarks quarks leptons
glectromagnet strong weak interaction

Note alternate convention for W,Z
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Never changes fermions Always changes Never changes
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QED Pyoceses /\/e/(\‘ces

e-
e/‘ed"f‘m 2wt 9
o phe
(a) e-—e-+y
Y
e+
Phofon 2uussion
b?’ o (derfvm o
(c) er—er+y
e-
Y
e+

(e) er+e-—y

eT e aanihilafon

ele fron aoswb-
a Pkﬂ‘h

(b) e-+y—e-

Y
e+

(d) et+y—e+

<

(B y— erte-

/,
'%u\v PYOo‘AA A



\ﬂn\ W e-e S ﬂiv.‘
(D&}Yb\ s o @ v?

e- e € e-
s
A»wll.; ~ o
e- e e- .-
(@) (b)

Figure 1.7 Single-photon exchange contributions to electron—electron scattering. Time as
usual runs from left to right.
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Figure 1.8 A contribution to electron—electron scattering from two-photon exchange.
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Figure 1.12 (a) Contributions of (a) Z° exchange to the elastic weak scattering reaction
e +v.—>e +v, and (b) the gluon exchange contribution to the strong interaction
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Figure 1.13 The decayn— p+ e~ + 7, via an intermediate W meson.
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Quantum electrodynamics (QED)
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Quantum chromodynamics (QCD)
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Fig. 15 Screening of the (a) electric and (b) color charge in quantum field theory.
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Proton target Phys, Lett. 46B, 471 (1973)
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